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(54) riWAB/ltlNECKAfl AOPHMPYIOtMAfl 
rO/lOBKA 

(57) M3o6peTeMne othocmtca k He<J>TeAo6biB3- 
toiuew npoM-cm m npeAHa3H3MeMO a/ia 6ype- 

HM» M 3KCn/iyaT3UMM BOA»HWX. Me<t>T»MblX M 

ra30Bbix cKBaxMH. Ue/ib- noBbnueHne 3<t>4>ex- 

tmbhoctm paSoTbi rMApaB/lMMeCKOM AOpHMpyK)- 

mea ro/ioeicM 3a cseT o6ecneHeMMii 
CTa6n/iM3auMM nonoxceHMfl noABMXHwx cexTO- 
Pob bo BpeMH pa6oTbi. J\nn aroro BepxHMw m 



HUXHHW TOpUbt nOABM^KHWX CeXTOpOB BbinO/1' 

HeHbi 8 npoAO/ibHOMceneHMM rwApaB/iMHecxow 
AopHnpyioiuew ro/iOBXM c oxpyrnenueM no pa- 
Anycy. pasHOMy nonoBWHe aahhu noABMXHO- 
ro cexTopa b npoAonbHOM ceneHnn c uenTpoM 
b p3BHoyA3/iGHHOM ot eepxHero H HI4>KHerO 
topuob ceKTopa TOMxe. MaxcuManbHWM A*ia- 
MeTp b nonepeMHOM ceneHUM pa6oseu nosep- 

XHOCTM ceKTOpOB BbinO/IHGH H3 P3CCT0JIHMH . 

onpeAenaeMOM no M3TeM3TWMecxow <p-ne. ot 
oepxHMx TopuoBcexTopoB. flocneAHMe a ps6o- 
seM nonoJKeMMM nepeMemaiOTCfl 6e3 nepexo- 
cob, hto C03AaeT HauBwroAHe^tune yc/iOBwa 
pa6oTbt cexTopOB m ynpyrow Tpy643TOrt Ana<J>- 
parMbt. yMCHbiuaeT oceBbie vt paA^a/ibHwe Ha- 
rpy3xw Ha Aeiann ro/iOBxn w HKT. Ha xotopux 
cnycxaeTC* ro/iosxa, m noBwiuaeT xsmcctbo t 
paciunp^eMoro nnacrbtpn b o6c3ahoi* Tpy6e. 
BbinomieHwe topuob cexTopoB no p3A"ycy wc- 
x/iK)M3eT 3axnnHMBaHne m o6pa30B3Hne xo/ib- 
ueaoro aa3opa Me*AY cexTopaMM m <t>/iaHueM 
a c/iysae noBopota cexTopos. 3 wn. 



M3o6peTeHwe othocmtcw x He<t>TeAo6biB3- 
totiie* npoMuiuneHHOCTM, b h3cthoctm x 6ype- 

HMO M 3XCnny3T3l4MM BOA*HblX. He<}>TflHblX M 

rd30.Bbix CKB3XHH a"» ycT3HOBxn nepexpbtBa- 

Te/ieft B CXB3MHH3X C Ue/lbK) BOCCTSHOB/teHM* 

repMeTMMHOCTM oScaAHbix XO/IOHH. 

Ue/ibio M3o6peTeHMfl HB/iaeTCH noebiiue- 

HMC 3<|><J>eXTMBHOCTM pa60Tbl TMAPaB/IHMeCXOW 

AOpHnpyiomeM ro/iOBXw 33 CMer o6ecne4eHn« 
CTa6nyiM3aunn nonoxeHH* noABH)KHbix cexTo- 

P08 BO BpeM51 pd60Tbl. 

H3 4>wr. 1 cxeMaTMMHo npeACTaB/ieHa twa- 
paannHecxafl AopnupyiotAafl ro/iOBK3. nonepes- 
hum pa3pe3: Ha <t>wr. 2 - to xe. c nosepHyTbiMii 
cexTopaMM b p36o**eM no/io^xeHMMi Ha 4>nr. 3 - 
cxeMa CM/i. AewcTByioiAMx na cexTop. 



rnApaB/iMHecK3fl AopHnpyioman ro^OBxa 
MMeeT nonyio uiTanry 1. na xoTopyx) OAeTa 
ynpyrdn Tpy6M3T3« A^a^psrMa 3. Mokay 
4>/i3hu3mh 2 noMetueHbi noABuxHwe cexTopa 

4. BepXHMH M HM)KHMM TOpUbl CexTOpOB, npM" 

/ieraK)U4He x 4>/i3HMdM. suno/iHeHU b npoAO/ib- 
hom ceneHMM AopHupyioiueu to/iobkh co 
cxpyr/ienneM no paAwycy. paBHOMy no/iOBiine 

AHHHbl CeKT0p3 B npOAO/lbHOM n/lOCXOCTM c 

uenTpoM b p3BH0yA3/ieHH0w ot BepxHero M 
HwxHero topuob noABuxnoro cexT0p3 tohxc. 
3 M3xcMM3/ibHbtw AHaMeTp a nonepeHHOM ce* 
MeHMM ruApaB/iMHecxoM AopHnpyfomeM ro/io- 
bkm paOonew noBepxHOdn cexropoB. 
xoHTaxmpyioiJueH c pscujupneMbiM n/i3CTbi- 
peM, BbinonneH H3 paccTonHwn X ot BepxHMX 

TOPUOB nOABlDKHWX CeKTOpOB B fl pOAOH bHOM 



BEST AVAILABLE COPY 



3 



1663179 



4 



ceMeHwn nocneAHnx. onpefle/ineMOM s coot- 

B6TCTBMM CO C/ie/iyiOlUeM 33BMCMM0CTbK): 

X=^-H(0.3+sln/3), 

rAe L - AflMHa noABMXHoro ceKTopa 8 npo- 
AO/tbHoft n/ioCKOCTH; 

H - paccTOflHwe mokay npsjMOfl. napan- 
ne/ibHon npoAO/ibHOM ocm xopnyca. npoxoAa- 
mea Mepe3 paBHoyAaieHHyio ot BepxHero m 
HM)KHero topuob noABMXHoro cexropa TOMKy. 

M TOMKOM nOABVDKHOrO CeKTOpa. MdKCMM3/lbH0 

yAaneHHoA ot npoAo/ibHow ocm Kopnyca; 

/3- yro/i Haic/iOHa k npoAO/ibHOM ocm tma- 
paBAMMecKoA AopHMpyiomew to/iobkm pa6oneft 
nooepxHocTM noABMxcHoro ceKTopa. 

K noBepxHOCTM, npu/iera>oineM k Awa<t>- 
parMe, xaxAoro BToporo noABMXHoro cexTopa 
npMCoeAMHeHbi MeTa/i/msecKMe nnacTMHU 5. K 
nnacTMH3M co CTopOHu AMa<t>parMbi npwcoe- 

AMHeHbl flpOK/ldAKH 6 M3 n/IOTHOM TK3HM TQK, 

mto Kpan tk3hh BbicTynaioT 3a xpap n/iacTMH 5. 

npM C03A3HMM AdB/ieHMfl B yCTpOMCTBe., 

TpyOMaTan Ana<t>parMa 3 pacwMpaeTca m paa- 
ABMraeT cexTopu 4 ao ynopa iepe3 n/iacTbipb 
8 8 peMOHTMpyeMyio Tpy6y 7. HpM 3tom o6pa- 
aytoiMMftc* MexAy ceKTopaMM 6okobom 3a3op 
nepexpuBaerca BucTynaiotUMMM sacTsiMM 
nnacTMH 5, KOTopwe npMXMMaiOTCfl AM34>par- 
mom k onopHbiM noBepxHOCTRM CMexHwx cex- 
Topoa, a icpaa npoxnaAOX noArw6aK>TC«. 
3axpbiBa» ocTaBtuMecn 3d3opbi no xpanM n/ia- 
ctmh. npM npoT»rMBaHnn to/iobkm Meoe3 n/ia- 
CTbipb ceicropu 4 Bee BpeMa ocTaiOTcn 
napa/t^e/ibHUMM ocm to/iobkm. (Ipw 3axoAe 
(m/im BbixoAe) to/iobkm b n/iacTbipb 8 cexTopa 

HaxilOHfllOTCSl HO OTHOUieHMK) K ocm to/iobkm. 

npM 3tom MAeT To/ibKo nepepacnpeAe/ieMMe 
K/iMHOBoro TopqoBoro 3a3opa y c AsyxcTopoH- 

Hero H3 OAMOCTOPOHHMM 2y M aicc. HO 06p33083- 
HMfl CK803HOTO KO/lbUeBOTO 333opa MexcAy 

<t>naHi4eM 2 m ceKTopaMM 4 He nponcxoAMT. a 
K/iMHOBbie 3330pbi 3ano/iH«K)Tcn npox/iaAxa- 
mm M3 tiohm. Bbino/iHeHMe pa6o4ea noBepx- 

HOCTM. KOHTdKTMpyiOlMeM C paClUMpfleMblM 

n/iacTbipeM noABMXHbix cexropoB co CMeiue- 

HM6M MaKCMMd/lbHOTO AM3MeTpa» npMBOAMT K 



mx napan/ienbHOMy nepeMemeHMK) b pa6oneM 
no/ioxeHMM 6e3 nepexocos, mto C03AaeT HaM- 
BuroAHeMiuMe yc/ioBwa pa6oTu aih ceKTopos 
m ynpyroM Tpy6MaTOM Ana^parMw, yMeHbiuaeT 

5 oceaue m paAwa/ibHwe narpyaKM Ha ACTa/m 
to/iobkm m HacocHo-xoMnpeccopHue Tpy6w. • 
Hd kotopwx cnycxaeTcn ro/iOBka, m noBbimaeT 
xaMecT80 npM/ieraHMfl pacumpaeMoro n/iacTu- 
pa k o6caAM0M Tpy6e. 

10 Buno/iHeHMe topuob cexTopoa no paAMy- 
cy MCKAiowaer 3aK/iMHMBaHMe m o6pa30B3HMe 
xo/ibueBoro 333opa MexAy cexropaMM m 4>/iaH- 
ueM b c/iysae noeopoTa ceKTopos. 
OopMyna M3o6peTeHMfl 

15 TMApaB/iMMecxap AopHMpywmaa to/iobk£ 

no 3BT. CB. N? 641070. OTSIHiaiOlUdSIC* 
TeM.MTO. C qe/lblO nOBWlUeHMW 3<{x(>6KTM8H0CTM 

pa6oTu rMApaB/iMMecKOM AopHMpyioiueM to/io- 
bkm aa cnei o6ecneMeHMR cTa6M/)M3auMM nono- 

20 XeHMff nOABMXCHblX CeKT0P08 80 BpeMfl 
pa60Tbl, BepXHMM H HHXHMM Topqbi nOABHK- 

Hbix cexTopoa Bbino/iHeHbi a npoAO/ibHOM ce- 
MenvM n^ApaanMMecxov* AopHMpyxxuert toaobkm co 
cxpyr/ienMeM no paAMycy. pasnoMy nonosMHe ahm - 
25 hw noABMKHOro cexTopa b ynoMAHyroM cene- 

HMM C UeHTpOM B p 3 BH Oy A3/1 e H H 01^ OT 

BepxHero m hmxchctotopmob noABMxnoro cex- 
Topa TOMxe. a MaxcMMa/ibHbJM AMdMeTp 8 none- 
peMHOM ceneHMM pa6oseft noeepxHOCTM 
30 noABMXHbix cexTopoa Bbino/iHen na paccTon* 

HMM X Or BepXHMX TOPMOB HOABMXHWX CeXTO* 

poa. onpeAe/ineMOM e cootbctctsmm co 
c/ieAyiomeM 3dBMCMMocTbio: 

35 X =^-;H(0.3 .+ sln/?). 

tag L - AAMHa noABMKHoro cexTopa 8 npo- 
AO/ibHOM n/iocKOCTM: 
40 H - paccTOAHMe Mex<Ay np«MOft, napa/i- 
ne/ibHOM npoAO/ibHOM ocm xopnyca, npoxoA*' 
meM Mepea paBHoyAa/ieHHyio ot eepxHero m 
HuxHero topuob noABMXHoro cexTopa TOMKy. 

M TOMKOM nOABMXCHOTO CeKTOpa. M3KCMM3/1bHO 

45 yAa/ieHHOM ot npoAO/ibHOM ocm xopnyca: 

- yro/i HdKAOHa k npoAO/ibHOM ocm tma~ 
P3B/iMMecKOM AopHMpytotueA to/iobkm pa6oMe^ 
noaepxHocTM noABMKHoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = ~H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely- woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2 < y imx occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 



Fig. 2 
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Fig. 3 
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